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DETAILED ACTION 

1 . This is in response to tine information disclosure statement filed 7/16/2008. 

Election/Restrictions 

2. Applicant's election without traverse of Group I, claims 1-19 in the reply filed on 
6/13/2008 is acknowledged. 

3. Claims 20 and 21 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 6/13/2008. 

Priority 

4. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

5. The information disclosure statements filed 4/4/2006, 5/5/2008, 6/3/2008, and 
7/16/2008. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-5 and 7-15 rejected under 35 U.S.C. 102(b) as being anticipated by 
Klier et a!., US PGPub 2003/0232501 A1. 

a. Regarding claim 1, Kher et al. shows a manufacturing method of a 
semiconductor device comprising the steps of: 

forming a film containing a metal atom and a silicon atom on a substrate 
[0022]; and 

performing a nitriding process [0044] for the film, wherein the film is 
formed by changing a silicon concentration in at least two stages in the step of 
forming the film (Figs. 2A-C and 9B; [0024]). 

b. Regarding claim 2, Kher et al. shows that the film has different silicon 
concentration in a depth direction is formed in the step of forming the film (Figs. 
2C and 9B; [0024]; i.e. layers formed of controllable proportions). 

c. Regarding claim 3, Kher et al. shows that the film is composed of two or 

more layers having different silicon concentration respectively is formed in the 
step of forming the film (Figs. 2C and 9B; [0024]; i.e. layers formed of controllable 
proportions). 

d. Regarding claim 4, Kher et al. shows the step of forming the film, so 
that the surface side of the film has a larger silicon concentration than 

that of a substrate side (Fig. 98; [0024]; i.e. the process is controllable). 

e. Regarding claim 5, Kher et al. shows the film is formed in the step of 
forming the film, so that a surface side of the film becomes silicon-rich, and a 
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substrate side of the film becomes metal-ricli (Fig. 9B; [0024]; i.e. tine process is 

controllable). 

f. Regarding claim 7, Kher et al. shows that the metal atom is hafnium and 
the film is a hafnium silicate film (Fig. 2C and 9B; [0024]). 

g. Regarding claim 8, Kher et al. shows the step of performing the nitriding 
process is conducted in the same reaction chamber as the reaction chamber 
where the step of forming the film is conducted ([0058]; Fig. 6). 

h. Regarding claim 9, Kher et al shows a manufacturing method of a 
semiconductor device, comprising the steps of: 

forming a film containing a metal atom and a silicon atom on a substrate 
(Figs. 2C and 9B; i.e. Hf silicate); and 

introducing nitrogen into the film ([0044] and [0058]), wherein a nitrogen 
concentration introduced into the film in the step of introducing nitrogen is 
controlled by a silicon concentration in the film formed in the step of forming the 
film [0023]-[0026] and [0059]; sufficient nitrogen is needed to improve the 
hydroxylatlon effects and reduce radical bond points).. 

i. Regarding claim 10, Kher et al. shows a manufacturing method of a 
semiconductor device comprising the steps of: 

carrying a substrate Into a reaction chamber [0052]; 
processing the substrate by feeding a first source gas obtained by 
vaporizing a first source which is prepared by mixing plural kinds of liquid 
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sources, and a second source gas obtained by vaporizing a second source 
which is prepared by mixing plural kinds of liquid sources at a mixing ratio 
different from that of the first source, or composed of one kind of liquid source 
([0023]-[0026], [0044], and [0059]; Figs. 2C, 6, and 9B); 
and 

carrying the substrate after processing out of the reaction chamber [0052]. 
j. Regarding claim 11, Kher et al. shows that the supply flow rate 
of the first source and/or second source is changed respectively in the step of 
processing the substrate [0059]. 

k. Regarding claim 12, Kher et al. shows that the first source gas and the 
second source gas are simultaneously fed to the substrate in the step of 
processing a substrate [0059]. 

I. Regarding claim 13, Kher et al. shows that the first source gas and the 
second source gas are alternately fed to the substrate in the step of processing 
the substrate [0059]. 

m. Regarding claim 14, Kher et al. shows that feeding of the first source gas 
and the second source gas, and feeding of a third source gas different from the 
first and second source gases are alternately performed by at least more 
than once in the step of processing a substrate [0059]. 
n. Regarding claim 15, Kher et al. shows that the feeding of the first 
source gas and feeding of the second source gas are alternately performed by at 
least more than once, with feeding of a third source gas different from the first 
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and second source gases intervened between the feeding of the first source gas 
and the feeding of the second source gas [0059]. 



8. Claims 1-3, 5, and 7-8 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Harada, US PGPub 2002/0195643 A1. 

a. Regarding claim 1, Harada shows a manufacturing method of a 
semiconductor device comprising the steps of: 

forming a film (25) containing a metal atom and a silicon atom on a 
substrate [0111]; and 

performing a nitriding process for the film [01 16], wherein the film is 
formed by changing a silicon concentration in at least two stages in the step of 
forming the film ([01 14]-[01 16]; Figs. 7A-9D). 

b. Regarding claim 2, Harada shows that the film (25; Fig. 8C) having 

different silicon concentrations in a depth direction is formed in the step of 
forming the film ([0109], [0114]-[0116]; i.e. each of the portions the ultimately 
form the dielectric film, 25, has a varied amount of silicon due to the 
densification and diffusion of the silicon throughout the film). 

c. Regarding claim 3, Harada shows that the film (25; Fig. 8C) is composed 
of two or more layers (21/22/23) having different silicon concentration 
respectively is formed in the step of forming the film ([0109], [01 14]-[01 16]; i.e. 
each of the portions the ultimately form the dielectnc film, 25, has a vaned 
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amount of silicon due to the densification, and diffusion of tine silicon throughout 

the film). 

e. Regarding claim 5, Harada shows the film is formed in the step of 
forming the film, so that a surface side of the film becomes silicon-rich, and a 
substrate side of the film becomes metal-rich ([0114]; i.e. the surface layer 
becomes a silicon containing Hf portion, while the substrate side becomes a Hf- 
containing SiON portion). 

f. Regarding claim 7, Harada shows that the metal atom is hafnium and 
the film is a hafnium silicate film ([01 10], lines 1-2). 

g. Regarding claim 8, Harada shows the step of performing the nitriding 
process is conducted in the same reaction chamber as the reaction chamber 
where the step of forming the film is conducted ([0109]-[01 10] and [01 16]). 
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(e) the invention was described in (1) an application for patent, publislied under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claims 1-3 and 6-16 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Vaartstra, US PGPub 2004/0040501 A1 . 

a. Regarding claim 1, Vaartstra sliows a manufacturing metliod of a 

semiconductor device comprising the steps of: 

forming a film containing a metal atom [0037] and a silicon atom [0034] on 
a substrate; and 

performing a nitriding process ([0046] and [0062]) for tine film, wherein the 
film is formed by changing a silicon concentration in at least two stages in the 
step of forming the film (Fig. 1 ; [0054] and [0044]). 

b. Regarding claim 2, Vaartstra shows that the film has different silicon 
concentration in a depth direction is formed in the step of forming the film ([0054] 
and [0056]). 

c. Regarding claim 3, Vaartstra shows that the film Is composed of two or 
more layers having different silicon concentration respectively is formed In the 
step of forming the film [0056]. 

d. Regarding claim 6, Vaartstra shows that the film is formed by using a first 
source containing a metal atom and a second source containing a silicon atom. 
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intermittently feeding each source to the substrate, and changing a supply flow 
rate or supply time of each source respectively [001 1], [0052], [0054], and 
[0058]). 

e. Regarding claim 7, Vaartstra shows that the metal atom is hafnium and 
the film is a hafnium silicate film [0027]. 

f. Regarding claim 8, Vaartstra shows the step of performing the nitriding 
process is conducted in the same reaction chamber as the reaction chamber 
where the step of forming the film is conducted (Fig. 2; [0062]). 

g. Regarding claim 9, Vaartstra shows a manufacturing method of a 
semiconductor device, comprising the steps of: 

forming a film containing a metal atom [0037] and a silicon atom [0034] on 
a substrate; and 

introducing nitrogen into the film [0046] and [0062], wherein a nitrogen 
concentration introduced into the film in the step of introducing nitrogen is 
controlled by a silicon concentration in the film formed in the step of forming the 
film (The nitrogen concentration is dependent upon the amount of open bond 
cites or holes created by diffusion of species) . 

h. Regarding claim 10, Vaartstra shows a manufacturing method of a 
semiconductor device comprising the steps of: 

carrying a substrate into a reaction chamber (Fig. 2); 
processing the substrate by feeding a first source gas obtained by 
vaporizing a first source which is prepared by mixing plural kinds of liquid 
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sources, and a second source gas obtained by vaporizing a second source 
which is prepared by mixing plural kinds of liquid sources at a mixing ratio 
different from that of the first source, or composed of one kind of liquid source 
[0044]-[0048] and [0054]; and 

carrying the substrate after processing out of the reaction chamber (Fig. 

2). 

i. Regarding claim 1 1 , Vaartstra shows that the supply flow rate 

of the first source and/or second source is changed respectively in the step of 

processing the substrate ([0048]-[0051]). 

j. Regarding claim 12, Vaartstra shows that the first source 

gas and the second source gas are simultaneously fed to the substrate in the 

step of processing a substrate ([0047]-[0048). 

k. Regarding claim 13, Vaartstra shows that the first source gas and the 
second source gas are alternately fed to the substrate in the step of processing 
the substrate ([0052]-[0058]). 

I. Regarding claim 14, Vaartstra shows that feeding of the first source gas 
and the second source gas, and feeding of a third source gas different from the 
first and second source gases are alternately performed by at least more 
than once in the step of processing a substrate [0054]. 
m. Regarding claim 15, Vaartstra shows that the feeding of the first 
source gas and feeding of the second source gas are alternately performed by at 
least more than once, with feeding of a third source gas different from the first 
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and second source gases intervened between the feeding of the first source gas 
and the feeding of the second source gas [0054]. 
o. Regarding claim 16, Vaartstra shows that the plural kinds of liquid 
sources [0040] constituting the first source are a Hf liquid source [0037] and a Si 
liquid source [0035], the one kind of liquid source constituting the second source 
is either of the Hf liquid source [0037] or the Si liquid source [0034], and a 

process means to form a Hf silicate film ([0044] and [0051]; i.e. deposition 
chamber Fig. 2). 



Allowable Subject Matter 

1 0. Claims 1 7-1 9 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 

matter: 

a. Regarding claim 17, the prior art of the record does not anticipate or 
makes obvious the applicants method of using a mixing ratio for silicon and 
hafnium in the first source (Si liquid source/Hf liquid source) to be from 100-1000. 

b. Regarding claim 18, the prior art of the record does not anticipate or 
makes obvious the applicants method of using a composition ratio Hf/(Hf + Si) of 
the Hf silicate film formed on the substrate in the range of from 0.1 to 1 .0, by 
changing a supply flow rate of the sources (claim 19 further depends on claim 
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18) 

Conclusion 

Any inquiry concerning tliis communication or earlier communications from tine 
examiner should be directed to SEAHVOSH J. NIKMANESH whose telephone number 
is (571 )270-1805. The examiner can normally be reached on Mon through Fri 7:30 - 
5:00 E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Seahvosh J Nikmanesh/ /Alexander G. Ghyka/ 

Examiner, Art Unit 281 2 Primary Examiner, Art Unit 281 2 
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